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TOTAL RELEASE DISPENSING VALVE 
CROSS-REFERENCE TO RELATED APPLICATIONS 
10001] -ms application is a continuation-in-part of the foUowing pending patent 
appUcadons,eachof.wWchis hereby incorporatedby reference as i^ 
e.tiretyl«xein:U.S.SerialNo. 10/002,664 ffl«dOotober31,2001;U.S,Sen^ 
10/002,657 filedOctobe.31,2001;U.S.SerialNo.lO/010,3I9medNovemb^^^^^^^ 
U.S. sIrialNo. 10/056.349 filed January 24, 2002; and U.S. Serial No. 10/056,873 filed 

January 24, 2002. 

STATEMENT REGARDING FEDERALLY SPONSORED 

RESEARCH/DEVELOPMENT 

[0002] Not applicable 

BACKGROUND OF THE INVENTION 
[0003] Ttepresentinv«ationrelatestoaerosoldispensingdevices,andin 
particularto valve assembUesthatprovide the automaticreleaseof aerosol o^^^^^ 
single burst wilhout requiring the use of electrical power. 

[0004] Ae«,solcansdispenseavarietyofingredients. Typically, an active ts 
^edwitiiapropellantwhic^insidethecanisatleastpartiaUyinagas state, b^^ 

alsobeatleastpartianydissolvedintoaUquidcontainingacdve. T^^^^ 
p^.A^emixorca*ondio:dde. The nnxl^re is stored under pressure in the aerosol 

can. 

[00051 Tl«ac«™=u>rt»r.is«b«^yedbyp»dJngWsiaewaysonan 
,cttva«ta«<»««h=topoftoc«.tMca»toUarel««valve. Forp«posesofte 

; isi.li,uid,h.s.in^«m«to(rcg.rdl«sofpta.eo„.«ideacoon«iner)a^basa 

6^s»d«z=r. and/or d«,d<^.lo»«»«<.nu=«dinasolveo,ana/or^^ 

a portion of the propellant. 

[0006] Pressureonavalvecontrolbuttonistyf^callys^Hedbyfingerpressure. 
0 However,farfiagrance.deodorize«,insectiddes,andce^otheracti^^^ 
sprayed.direcfly.intotheair.itissomethnes.desirable4^ 
aerosol container at once. While this can be done manually, flying constant finger 
pressurduntilthecontainerisemptyis tiring andinipractical. Furthermore, when 
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delivering an insect repeUant or fumigant to an area, it would typicaUy be desirable for the 
user to be located elsewhere while Hie active chemical is being deUvered. 
[0007] Prior art systems exist for automatically distributing the entire active 
content of an aerosol container in oneburst The user depresses the trigger on flie aerosol 
content to lock the trigger in the dispense position. See e& U.S. patent 5,791.524. 
However, aerosol content begins flowing the moment that the trigger is depressed, thereby 
having aperiod of time in whidi the person activating the dispensing is proximate the 
dispensed chemical. Such systems have limitations, particularly where the chemical being 
dispensed is an insectiddal fumigant 

[00081 Thus, a need still exists for improved, inexpensive automated aerosol 
dispensers that do not require electrical power, provide a single burst of the active 
diemical that essentially exhausts the contents of the supply, and do so with a time delay 
after initial activation. 

BRIEF SUMMARY OF THE ENVENnON 
i E00091 inoneaspecttheinventionprovidesavalveassemblythatissuitableto 
dispense an active diemical from an aerosol container. The assembly is of the type that 
can automatically rdease active diemical from the container. 
[0010] There is a housing mountable on an aerosol container. A movable 
diaphragm is assodated with fhehousmg and linked to aseal, the diaphragm bdngbi^^ 

0 towards a first configuration. An accumulation diamber is inside the housing for 
lecdvingdiemicalftomthecontainerandprovidmgvariablepressuieagainstlhe 
diq,hragm. A passageway is suitable for linking the linking the aerosol contains 
outlet of the valve assonbly. 

[0011] Whenthedijq)hragmisinthefirstconfigurationtiiesealrestrictstheflow 
25 oftheadive diemical out of tiie valve assembly via the passageway. When tiie pressure 
iBside the accumulation diamber exceeds a spedfied tiireshold the di^hragm can move to 
a second configuration where adive diemical is permitted to spray firom the valve 
assembly. Once the diaphragm has moved from the first configuration to the second 
configuration it will automatically stay out of the first configuration until at least a 
30 majority ofihe active diemical in the container has been released. 

[0012] Inpreferredformsaporousmalerialisdisposedwithmtiiepassagewayto 

regulate the flow rate of gas propdlant thrae through. 
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[0013] While the diaphragm does not shift back to the first configuration firom the 
second configuration if pressure of the gas propeUant in the accumulation chamber fells 
below a threshold amount, in another preferred form a latch is hnked to flie diaphragm tiiat 
engages when the diaphragm is in the second configuration to fiirther inhibit tiie seal fiom 
5 moving back to a position blocking the passageway. 

[0014] In another form the seal is displaceable in an axial direction and tiie valve 
assembly indudes a second passageway linking the container witii tiie accumulation 
chainber. The second passageway detivers gas propellant from tiie container to tiie 
accumulation diamber. There may also be an actuator portion of tiie housing tiiat rotates 
10 to allow gas propellant to leave the container and enter tiie second passageway. 

[0015] The di^ensers are designed for use witii a wide variety of active chemicals. 
Preferred examples ate insect repellents, insecticides, fiagnmces, sanitizers and 
deodorizers. 

[0016] Mefliods for using tiiese valve assembUes witii aerosol containers are also 
15 disclosed. 

[0017] The present invention achieves a secure mounting of a valve assanbly on 
an aerosol can, yet provides an actuator tiiat has two modes. In one mode flie valve 
assembly is operationally discomiected from tiie achiator valve of flie aerosol container (a 
mode suitable for shipment or long-term storage). Anotiier mode operationally links tiie 
2 0 valve assembly to tiie aerosol container interior, and allows a user to automatically begin 
tiie total release of diemical fliere from. In^Kirtanfly, a tiie dispensing of aerosol content 
lags behind flie operational linking of tiie vahre assembly to tiie aerosol container interior 

to allow the user to leave tiie area before aerosol content is dispensed. 

[0018] The foregoing and otiier advantages oftiie invention will ^ear firom flie 
25 following description. In flie descrqrtion reference is rriade to the accompanying drawings 

whidhi form a part fliereo^ and in which tiiere is shown by way of illustration, and not 

limitation, preferred embodiments of tiie invention. Sudi embodiments do not necessarily 

r^resent flie fiill scope of flie invention, and reference should flierefore be made to flie 

claims heran for interpreting the scope of the invention. 
30 BRIEF DESOUPnON OF THE DRAWINGS 

[0019] FIG. lis a schematic^ectionalview-of-a first prefen«d automated - 

dispensing valve assembly of flie present invention, in an off configuration, mounted on an 

aerosol can; 
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[00201 FIG. 2 is an enlarged view of a can outlet valve portion of the dispe^ing 
valve assembly of FIG. 1 ; 

[0021] FIG. 3 is an enlarged view of a dispensing portion of the dispensing valve 
assembly of FIG. 1; 

5 [00221 FIG. 4 is a View similar to FIG. 1, but with the device shown in the on 
configuration during an accumulation phase; 

[0023] . na5isanenlargedviewofaportionoftiieFIG.l device, butwiththe 
device shown in a spray phase; 

[0024] no. 6 is a view similar to FIG. 4 of an alternate embodiment; 
10 [0025] nG.7isasectionalviewofana«tomaticdispensingvalveassemblyof 

another embodiment, in an "ofP configuration; , 

[0026] HG. 8 is a view similar to FIG. 7, but witii the valve in an "on" 
. configurationduringlheaccuniulationphaseofthedispensingcycle; 

[00271 FIG. 9 is an enlarged view of a part of the valve assembly of FIG. 7; 
15 [0028] FIG. lOisaviewsimilartoFIG.9.but^1ii1hevalveinthesprayphaseof 

ihe dispensfaigcyde; 

[0029] FIG, 11 isasectionalviewofanautomaticdispensingvalveassemblyof 
yet ano&er embodiment, in an "off* configuration; 

[0030] FIG. 12 is aview similar to FIG. 11. but with the valve in an "on" 
20 configurationdtningtheaccumulationphaseofthedispensingcycle; 

[0031] FIG. 13 is a sectional view of an automatic dispensing valve assembly of 
still another embodiment, in an "ofP' configuration; 

[0032] FIG. 14isan«ilargedviewof apartofthevalveassemblyofFIG. 13; 
[0033] FIG. ISisaviewsimilartoFIG. 13, but with the valve in an "on" 
25 configurationduiingllieaccumulationphaseofthedispensingcycle; 

[0034] FIG. 16 is an enlarged view of part of a valve dispensing portion of llie 
valve assembly of FIG. 15; 

[0035] nanisanenlargedviewoftheaccumulationchamberportionofthe 

valve assembly of FIG. 15; 
30 [0036] FIG.. ISisaviewsimilartoFIG. 17, but with the valve in flie spray phase; 

[0037] FIG. IPisasectionalviewof another embodiment ofanautomatic^ 

dispensing valve assembly of the present invention, in an "off" configuration, mounted 
onto an aerosol can; 
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[0038] FIG. 20 is an enlarged sectional view of apart of Hxe valve assembly of 
FIG. 19* 

1 00 39 1 FIG. 21 is a view siniilar to FIG. 1 9, but with the valve in an "on" 
configuratioi^ 

5 [00401 FIG. 22 is a view similar to FIG. 20 of the valve assembly of FIG. 21, with 
the valve in an accumulation phase; 

[0041] . FIG. 23 is an enlarged view of the accumulation chamberof the valve 
assembly of FIG. 21; 

[00421 FIG.24isaviewsimilartoaportionofFIG. 19, but with the valve 

10 assanblyinasptayconfigoratioi^ 

[00431 FIG. 25 is a sectional view of an automatic dispensing valve assembly of 
yet another embodiment in an "ofP' configuration; 

[0044] FIG. 26 is a view similar to FIG. 25, but with the valve in an "on" 
configuration during the accumulation phase; 
15 [00451 FIG. 27 is a view smrilar to FIG. 26, but with the valve assembly mthe 

spray phase; 

[00461 FIG.28isanenlargedviewofagaspropellantcontrolvalveofthevalve 
assembly illustrated in FIG. 25; 

[0047] FIG. 29 is another enlarged view of fte gas propeUant valve of the valve 
20 assemblyillustratedinFIG.26.withfhevalveinadifferentconfiguration; 

[0048] FIG. 30 is a sectional view of another embodiment of an automatic 
dispensing valve assembly of thepresentinventioninan "off canfiguration. mounted 

onto an aerosol can; 

[0049] FIG. 31 is a view similar to FIG. 30, but with the valve in an W 

25 configuration; 

[0050] KG.32isanenlargeddetailsectionalviewfocusmgonaporhonofthe 

FIG. 31 view; 

[00511 FIG. 33 is a further enlarged section view of the inlet of FIG. 32; 
[0052] FIG. 34 is a still firfh« enlarged sectional view of the inlet of FIG. 32; 
30 [0053] nG.35isaviewsimilartoFIG.32.butwiththevalveshownduringthe 

spray phase; . . 

[0054] na 36 is a View similar to FIG. 33, but showing the valve d«rmg the spray 

phase; 
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[ 0055] FIG. 37 is a sectional view of an automatic dispeosing valve of another 
alternative embodiment in an "off' configuration, mounted onto an aerosol can; 
[0056] FIG. 38 is a view similar to FIG. 37, but with the valve in an "on" position; 
[0057 ] FIG. 39 is an enlarged view of a portion of the disposer illustrated in FIG, 
5 38; 

[0058] FIG. 40 is a view similar to FIG. 39, but with the valve in a spray 
configuration; 

[0059] FIG. 41 is a sectional view of an automatic dispensing valve of an alternate 
embodiment in an "off' configuration, mounted onto an aerosol can;; 
LO [0060] FIG. 42 is a view similar to FIG, 41, but with the valve in an "on" position; 
[ 0 0 61 ] FIG. 43 is an mlarged view of a portion of the dispenser illustrated in FIG. 
42; and 

[0062] FIG. 44 is a view similar to FIG. 43, but with the valve in a spray 
configuration. 

1 5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0063] Referring initially to FIG. 1, an aerosol can 12 includes a cylindrical wall 
11 that is closed at its upper margin by a dome 13. The upper margin of the can wall 11 is 
joined at a can chime 37. An upwardly open cup 17 is located at the center of the dome 13 
and is joined to the dome by a rim 19. 

20 [0064] ^ The can 12 inclxides an axially extending condxiit 23 that is centrally 

disposed therein, and opens into a mixed pressurized chemical (active and gas propellant) 
at one end (preferably towards the bottom of the can). The upper region 25 of the can 
interior above the active chemical hne contains pressurized gas propellant. The lower 
region contains a mix of Uquid gas and the active chemical. The upper end of conduit 23 

2 5 receives a tee 1 5 that interfaces with the interior of dispenser 1 0, through which the 

chemical may be expelled. 

[0065] Dispenser 10 includes a can valve assembly 45 that, in tum, includes a gas 
propellant valve assembly 41 and an active valve assembly 47. Dispenser 10 permits 
aerosol content to be automatically released into the ambient environment in a single 

3 0 burst Dispenser 10 is mostly polypropylene, albeit other suitable materials can be used. 

[0066] A mounting structure 16 is sn25)-fit to the valve cup rim 19 at its radially 
inner end, and to the can chime 37 at its radially outer end. The radially outer wall 34 of 
mounting stracture 16 extends axially, and is threaded at its radially out^ surface. The 
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dispenser 1 0 has a radially outer wall 35 that includes a lower skirt portion 20 which forms 
part of a control assembly 22. Skirt 20 has threads disposed on its radially inner surface 
that intermesh with threads on out^ wall 34 to rotatably connect the dispenser 10 to the 
aerosol can 12. The axially outer end of wall 35 terminates at a radially extending cover 
having a centrally disposed outlet that contains a dispensing nozzle 54 which enables 
active to be sprayed out the dispenser 10 at predetermined intervals. In operation, the 
dispenser 10 may be switched "ON** and "OFF" by rotating member 22 relative to tiie can 
12, as will be apparent fcom the description below. 

[0067] It should be appreciated that throughout this description, the terms "axially 
outer, axially downstream, axially inner, axially upstream" are used with reference to the 
longitudinal axis of the container. The term "radial" refers to a direction outward or 
inward from that axis. 

[0068] Referring also to FIG. 2, the tee 15 defines an interior cavity 14 disposed 
axially downstream from conduit 23 . Tee 15 is sized so as be to crimped within the center 
of the open end of cup 17. An elongated annular wall 27 defines a first conduit 28 that 
extends axially fcom the interior of cavity 14 and centrally throu^ the dispenser 10 to 
deliver the active mixture firom the can 12 flie dispensing nozzle 54. An elongated valve 
stem 31 extends axially downstream firom wall 27 into the disposer 10, and cables thus 
enables conduit 28 to extend into the dispenser. 

[0069] Tee 15 fijrther defines apassageway 21 extCTding between cavity 14 and 
gaseous collection portion 25. Passageway provides a propellant intake channel, as will 
become more apparmt fixrai the description below. A propellant delivery chaimel 46 
extends axially through conduit 3 1 , and connects cavity 14 with an accumulation chamber 
36 that receives propellant The intemal pressure of accumulation chamber 36 determines 
when the dispenser 10 is in an accumulation phase (e.g. when the system has first he&a 
activated by the user), and when a release mode begms and continues until flie can 
contents are essentially exhausted. 

[0070] Valve stem 31 exerts pressure against gasket 33 via a spring member 29. 
Wall 27 provides a plunger that extends axially upstream fitmi the axially xmer end of 
valve stem 31, and tmninates at a seal 44 that is biased against tite gasket 33. When the 
dispenser is "OFF," (See FIG. -2)-flie-spring force-biases seal 44 against the gasket 33, 
thereby preventing active firom flowing into channel 28. Furthennore, valve stem 31 is 
biased against a gasket 24 proximal the outer end of can 12 to provide a seal there 
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between, thus preventing flie flow of propeUant from can 12 into passageway 46. 
Accxjrdingly, neither gas propeUant nor active mixture is permitted to flow from the can 12 
into the dispenser at this time. The dispenser 10 is thus in a storage/shipment position. 
[0071] A chaimel 32 extends through the surface of wall 27 proximal the seal 44 to 
5 enable the active to flow into the dispenser 10 when the dispenser is in an "ON** 
configuration. 

[0072] Referring now also to FIG. 3, the axially outer end of valve stem 31 
terminates at a centrally disposed inlet to a retainer wall 42 that, in turn, connects to an 
axially extending aimular conduit 50. Conduit 50 extends outwardly to nozzle 54, and 
10 provides an outlet channel 51 to deliver active to the ambient environment A plug 52 is 
disposed at the inner end of channel 5 1 , and is sealed by an o-ring 53 to prevent 
pressurized active from flowing out the dispenser 10 when the dispenser is not in a 
"SPRAY*' phase, as will be described in more detail below. 

[0073] Conduit 46 extends radially outwardly proximal the junction between 
15 conduits SO and 31, and opens at its axially outer end into a propeUant inlet 38 of retainer 
wall 42, An accumulation chamber 36 is defiried by a retainer wall 42 tiiat, in 
combination with a flexible, mono-stable diaphragm 40, meases the accumulation 
chamber 36. Diaphragm 40 oonq)rises an annular plate that is supported at its radially 
outer sur&ce by an annular spring memb^ 49 that biases the di^hragm 40 towards the 
20 closed position illustrated in FIG. 1. 

[0074] The di^hragm 40 is movable fix>m the first accumulation position (FIG. 4) 
to a second open position (FIG. 5) to present the dispenser 10 in a "spray" configuration. 
A porous media 48, which is preferably made of a low porosity ceramic or any other 
similarly permeable noiaterial, is disfposed in inlet 38 to accumulation chamb^ 36 to 
2 5 regulate the flow rate of entering gas propeUant, thus inoreasing the amount of time 

between wb&i the dispenser 10 is turned on and when active is sprayed. The radially outer 
edge of diaphragm 40, at its axially outer end, extends into a groove formed on the radially 
inner surface of cover 39. The radially inner edge of diaphragm is integrally connected to 
conduit 50. 

30 [0075] An elongated sleeve 56 extends axiaUy between wall 50 and the axially 

extending portion of retainer wall 42, and includes two outer pairs of sealing rings 55 at its 
distal ends that form a fluid-tight seal witii the inner surface of retainer wall 42, as will be 
described in more detail below. 
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[0076] Refeacring again to FIG. 4, the dispenser is turned "ON" by rotating the 
control assembly 22 to displace the dispenser 10 axially inwardly along the direction of 
arrow A. It should be appreciated that the compliance of spring 29 minimizes the risk of 
damage to the dispenser 10 due to over-rotation by the user. Also, there is a shoulder 
feature on the element 16 to act as an additional stop. The valve stem 3 1 is displaced 
downward, thereby compressing spring 29 to displace the seal 44 axially upstream and 
away from gasket 33. The displacement of valve stem 31 furthermore removes the seal 
24. 

[0077] An accumulation phase is thereby initiated, in which the pressurized gas 
propellant flows from the can 12 downstream along the direction of arrow B through 
cavity 14 and into channel 46. The propellant then travels into the inlet 38 of 
accumulation chamber 36, where it is regulated by porous flow control media 42 before 
flowing into the accumulation chamber. 

[0078] Once the control assembly 22 has been rotated to tum the dispenser 10 
"ON," pressurized active mixture is also able to exit the can 12. In particular, the active 
flows through conduit 23, and around the seal 44 into chaimel 21, where it continues to 
travel along the direction of Arrow C towards outiet channel 51 . Howcvct, because plug 
52 is disposed at the mouth of channel 51, the active is unable to travel any further 
downstream at this point. 

[0079] However, the constant supply of gas propellant flowing from intake 
chaimel 46 into the accumulation chamber 36 causes pressure to build therein, and such 
pressure acts against the radially inner surfrice of diaphragm 40. Once the accumulation 
chamber 36 is sufGLciently charged with gas propellant, such that tiie pressure reaches a 
predetermined threshold, the mono-stable diaphragm 40 becomes deformed from the 
normal closed position illustrated in FIG. 4 to the open position illustrated in FIG. 5. 
[0080] This initiates a spray phase, during which the diaphragm 40 causes conduit 
50 to become displaced axially outwardly. As conduit 50 become displaced outwardly, 
plug 52 becomes removed from channel 28. Accordingly, because the inner diameter of 
retainer wall 42 increases as plug 52 travels downstream, the active mixture is permitted to 
travel fix)m conduit 28, around the plug, and into outiet channel 51 along the direction of 
Arrow D. The pressurized active then travels Aom chaimel 51 and out flie nozzle 54. as a 
continuous spray. It should be sgjpredated that the seal between tiie both annular rings 55 
of sleeve 56 and the inner surface of retainer wall 42 is maintained during both the 
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accumulation phase and spray phase, thereby prevoiting propellant from exiting the 
accumulation chamber 36. 

[0081] Because propellant is unable to easily escape from the accumulation 
chamber 36 during the spray phase, the chamber tends to remain pressurized above the 
threshold needed to maintain the spray phase. If some propellant h^ens to leak past 
sleeve 56, propellant from the upper region 25 of can 12 will replace the leaked propellant 
to maintain the intemal pressure of accumulation chamber 36 above the minimum 
threshold. Accordingly, once the diaphragm 40 is displaced to initiate the spray phase, 
active chemical will continue to be expelled frorn the can 12 until the can is essentially 
exhausted. 

[0082] The duration of the accumulation phase maybe controlled, for example, by 
adjusting the stifBiess of diaphragm 40, the intemal volume of chamber 36, and/or the 
porosity of porous flow media 48. 

[0083] It should be appreciated that the dispenser 10 and can 12 may be sold to an 
end user as a pre-assembled unit In operation, the user rotates the assembly 22 to displace 
the valve assembly 45 axially inwardly, thereby causing the aerosol contents to flow out of 
can 12, and beginning the accumulation cycle. The gas propellant flows through conduit 
46 and into the accumulation chamber 36. Once the spray phase is initiated, the active 
mixture flows thiougbi conduit 51, and exits the nozzle 54 into the ambient environment 
until all active chemical is totally released from the can 12. 

[ 0084] Advantageously, when it is desired to emit a fiimigant or insecticide, a user 
is able to initiate the accumulation phase and subsequently vacate the area to be fumigated 
prior to initiation of the spray phase. Accordingly, a user is able to position the nozzle 54 
where desired and manually begin the dispensing cycle. Due to the time delay before 
spraying starts the consimier may leave flie room before spraying. This may be 
particularly desirable when the active chemical is a fimugant such as an insecticide. 
[0085] Note also that only one brief inanual activation step is required. The 
consumer need not continuously apply finger pressure to adiieve continued spraying. 
[0086] Referring now to FIG. 6, dispenser 10 could be modified to also include a 
mechanical latching/locking medianism 61 to help retain the dispenser 10 in the spray 
configuration. This can be achieved with one or more barbs 57 that protmdexadially 
outwardly from conduit 50 at a position slightly axially inwardly with respect to cover 39. 
The radially inner edge of cover 39 adjacent the nozzle 54 is beveled, such that cover will 
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cam over the barb(s) 57 and lock condiiit 50 into place when the dispenser 10 assumes the 
spray configuration. 

[0087] Asa result, once the pressure within accumulation chamber 36 reaches the 
predetemiined threshold, and conduit 50 is displaced outwardly, the interface between 
5 barbs 57 and cover 39 will lock the dispenser 1 0 in the spray configuration, regardless of 
whether the pressure within accumulation chamber subsequently falls below the threshold. 
The locking mechanism is thus positioned such that, .when engaged, the plug 52 is 
sufficiently displaced firom conduit 28 to enable active chraiical to flow fireely out the 
disposer 10. 

LO [0088] Referring nert to FIGS. 7-10, a dispenser 120 in accordance with another 
CTobodiment is moimted onto can 122 via outer wall 144 that has a threaded iimer surface 
so as to intermesh with threads on the outer sxirface of wall 136, A cover 149 extends 
substantially radially inwardly fix)m the axially outer end of wall 144. Wall 136 has a 
flange at its axially inner surface that engages can chime 139. Wall 136 is integrally 

1 5 connected to an angled wall 147 that extends radially inwardly, and axially downstream, 
there firom. Wall 147 is integrally connected at its radially inner edge to wall 154 that 
extends axially upstream and has a flange that engages rim 129, 

[0089] Control assraibly 120 finlher includes a lever 171 that is rotated along with 
wall 144 to displace the control assembly 132 in the axial direction, as desoibed above. 
2 0 Additionally, lever 171 could include a perforated tab (not shown) between itself and wall 
144 that is broken before Ihe dispenser can be actuated, thereby providing means for 
indicating whetho: the dispenser has been tanxpered with 

[0090] Can 122 includes first and second valves 137 and 140, respectively, fliat 
extend into can 122. Valve 137 is coimected to a conduit 133 that extends axially towards 

25 the bottom of the can so as to receive the chemical mixture. Valve 140 terminates in the 
upper region 135 of can 122 so as to receive gaseous propellant Valves 137 and 140 
include downwardly actuatable conduits 138 and 143, respectively, that extend axially out 
of the can 122. Accordingly, dispenser 120 may be provided as a separate part that is 
mountable onto can 122 by rotating wall 144 with respect to wall 136. 

30 [0091] Referring next to FIG. 9, active valve assembly 1 57 includes an annular 
wall 177 whose axially inner end slides over conduit 137. A flange 173 extends iBdially 
inwardly from wall 177, and engages the outer end of conduit 138, Flange 173 defines a 
centrally disposed channel 165 lhat extends axially there tfarougjh and aligned with conduit 
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138. An ammlar wall 141 fits inside wall 177 and extends axially downstream finm flange 
173, and defines an axially extending conduit 175 that is in fluid communication with 
channel 165. Chaimel 165 extends out the dispenser 120 to provide an outlet 167 to the 
ambient environment 

5 [0092] A plug 1 64 is disposed betwem channels 1 75 and 1 65, and blocks channel 
165 so as to prevent the active chemical from exiting from ttie dispenser 120 when not in 
the spray phase. A pair of o-rings 163 are^isposed between the inner surface of wall 177 
and the outer surface of wall 141 to fijrther^rasure that no active chemical or propellant is 
able to exit dispenser 120 through vent 156 that extends through wall 141. An annular 
10 channel 153 surrounds plug 164 and joins channels 165 and 175 in flxjid communication 
during the spray phase. 

[0093] The propellant valve assembly 151 includes an annular wall 179 defining a 
conduit 142 that extends axially from valve stem 143 into an accumulation chamber 146. 
Accumulation chamber is defined by a diaphragm ISO that extends radially from a wall 

15 161 that is disposed at Ihe inter&ce between cover 149 and the axially outer end of wall 
179, axially inner portion of wall 161, inner surfrice of wall 179, and outer surface of wall 
141. Diaphragm ISO is fiirther connected at its radially inner end to wall 141. 
[0094] Wall 179 includes a flange 159, similar to flange 173 of wall 177, that 
^igages valve stem 143, and defines a chaxmel 181 extending there thiou^ that joins 

20 valve stem 143 and conduit 142 in fluid communication. A porous flow control media 
158 is disposed within channel 142 axially downstream from flange 159 so as to regulate 
the flow of propellant into accumulation chamber 1 46. 

[0095] When the dispenser 1 20 is initially mounted onto can 122, ndllier conduit 
138 or 143 are actuated. However, referring now to FIG. 8, once the dispenser 120 is 
2 5 rotated to the ''ON" position, thereby beginning fhe accumulation phase, flanges 1 59 and 
173 are translated axiaUy upstream and dqpress valve stems 143 and 138, respectively. 
Active chemical thus travels through conduit 133, valve 137, and into conduit 165. The 
active is prevented, however, bom flowing into conduit 175 by the seal provided by plug 
164 and o-rings 163. 

30 [0096] The propellant travels through valve 140, channel 181, porous media 158, 
conduit 142, and into accumulation chamber 146. Once the pressure of propellant acting 
on the axially iimer sxirface of diaphragm 150 exceeds a predetermined threshold, the 
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diaphragm becomes deformed from the normal closed position illustrated in FIG. 7 to the 
open position illustrated in FIG. 1 0. 

[0097] This initiates a spray phase, during which the di^hragm 150 causes wall 
141 to become displaced axially upstream, thereby rraioving the inlet to diannel 175 from 
5 the plug 1 64. Accordin^y, active chemical flows along the direction of arrow N from 

conduit 138, through channel 153, and into conduit 175 where it exits the dispenser 120 at 
outiet 167. When wall 141 is displaced, the seal between o-iings 163 and the inner surface 
of wall 141 is maintained. 

[0098] As a result, propellant is prohibited from traveUng from accumulation 
1 0 chamber 1 64 through the gap formed between the radially inner surfece of wall 177 and 

the radially outer surface of wall 141. The pressure within accumulation chamber 146 will 
thus remain above the threshold to enable an essentiaUy total release of the active 
chemical from can 122. It should be appreciated that dispenser 120 could also include a 
locking mechanism of the type illustrated in FIG. 6 to mechanically prevent wall 141 from 
1 5 being displaced axially xq)stream during the spray phase. 

[ 0100 ] Referring next to FIGS. 1 1 and 12, a dispenser 220 is illustrated having a 
similar construction to that of the last embodiment The primary differences reside in the 
active valve assembly 257 and propellant valve assembly 251. 

[0101] In particular, the active valve assembly 257 includes an annular lip 225 that 
2 0 extmds axially upstream into conduit 233, and defines and int^or cavity 224. The 
axiaUy upstream end of lip 225 fits inside conduit 233 to deliver active to valve 237. 

[ 0102 ] The propellant valve assembly 25 1 includes a flexible seal 234 extending 
radially outwardly from member 225 such that the axially outer surface of seal 234 rests 
against the axially inner sur&ce of a seat 254. Seat 254 is disposed within the cup 234, 

2 5 and receives iimer and outer fork members 259 therein. Fork 259 defines the axially inner 

end of a wall 279 that encloses a conduit 242 that flows into accumulation chamber 246. 
A porous flow control media 258 is disposed within conduit 242. 

[0103 ] Wheal the dispenser is in the ''OFF" position illustrated in FIG. 1 1, seal 234 
prevents propellant from entering channel 242. However, referring to FIG. 12, when 

3 0 assembly 232 is frulher rotated to switch the dispenser "ON," fork membere 259 are 

displaced axially upstream against seal 234 which deflects outwardly away, from seat 254. 
Because inner fork member is disfplaced axially downstream from outer fork member^ flie 
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inlet to channel 242 is exposed to upper portion 235 of can 222, fhareby enabling 
propellant to enter accumulation chamber 246 via conduit 242. 

[0104] Referring now to FIGS, 13 and 14, a dispenser 320 in accordance with yet 
another raibodiment is mounted onto can 322 in the same manner as described above in 
accordance with the previous embodiment However, a spring 339 is seated within 
annxilar member that biases tee 334 axially outwardly and against the cup 327. 
[0105] Tee 334 is disposed within the cavity 324. Annular- member 325 defines a 
channel 385 that extends from conduit 333 into conduit 324. Housing 334 defines a first 
conduit 353 that extends partially there through in the radial direction, and terminates at an 
axially extending conduit 355. Conduit 355 is in fluid communication, at its axially outer 
end, with a conduit 375 that extends axially out the dispenser as an active chemical outiet 
364. Conduit 375 is defined by an axially extending annular wall 377. However, when 
the dispenser is either "OFF" or in the accumulation phase, a plug 364 blocks the entrance 
into conduit 375. Furthermore, when the dispense 320 is in the "OFF'' position, conduits 
385 and 353 are not in radial alignment. 

[0106] Amralarmember 325 fiirfher defines a propellant intake channel 331 
extending radially there through and in fluid conmiunication with upper region 335 of can 
322, Tee 334 defines a channel 381 extending partially there through in the radial 
direction, and terminates at the axially irpstream end of an axially extending conduit 383. 
Conduit 383, at its axially outer end, is in fluid communication with a conduit 342 that 
opens into accumulation chamber 346. A porous media 358 is disposed in conduit 342 to 
regulate the flow of propellant into accumulation chamber 346. However, when the 
dispenser is in the "OFF" position, conduits 331 and 381 are not aligned 
[ 0107 ] An annular seal 328 is disposed around the periphery of tee 334, and 
positioned between wall 325 and cup 327. A pair of o-rings 363 are disposed at the radial 
interfiice between walls 325 and 334 at a position axially inwardly and outwardly of 
channels 353 and 33 1 . The seal 328 and o-rings 363, in combination wifli flie offeet of the 
propellant and active channels, described above, prevents the flow of active and propellant 
into dispenser 320 when the dispenser is in the "OFF" position. 

[ 0108 ] Refenring now to FIGS. 15-1 8, when the dispenser 320 is tumed "ON" by 
rotating the control assembly 332,.the-accumulation phase begins wherd>y tee 334 is . 
displaced axially upstream against the force of spring 339. Accorduagly, channel 353 thus 
becomes radially aligned with channel 385, and active chemical flows into dispenser 320 
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along the direction of arrow P, However, because plug 364 is blocking the entrance into 
channel 375, active chemical is prevmted from exiting the dispenser 320 during the 
accumulation phase. 

[0109] As tee 334 is displaced, charaiel 381 is moved into radial alignment with 
channel 33 1 , thereby enabling propellant to travel along the direction of arrow Q into and 
through conduit 383 and porous media 358, and into accumulation chamber 346 via 
channel 342. Propellant accumulates in chamber 346 imtil the pressure reaches a 
predetermined threshold, at which point the diaphragm 350 is deformed from the closed 
position to the open position illustrated in FIG. 20. 

[0110] When the diaphragm 350 flexes axially downstream to the open position, 
walls 377 and 341 are also displaced axially downstream. Accordingly, the inlet to 
channel 375 is displaced from the plug, and active chemical is able to flow from channel 
355 into channel 375 and out the active chemical outlet 364, Because the seal between the 
o-iings 363 and wall 377 is maintained during the spray phase, propellant is prohibited 
from escaping from disfpenser 320. It should be appreciated that dispenser 320 could again 
also include a locking mechanism of the type illustrated in FIG. 6. 
[ 0111 ] Referring ne?ct to FIGS. 19 and 20, an aerosol can 422 includes a 
cylindrical wall 421 that is closed at its vpper margin by a dome 423 . The upper margin of 
the can wall 421 is integrally formed with the dome 423, but could alternatively be joined 
at a can chime (not shown). An upwardly open cap 427 is located at the center of the 
dome 423 and is joined to the dome by a rim 429. 

[ 0112 ] The can 422 includes an axially extending conduit 433 that is centrally 
disposed therein, and opens into a mixed pressurized chemical (active and gas propellant) 
at one end ^eferably towards the bottom of liie can). The upper region 435 of the can 
interior above the active chemical line contains pressurized gas propellant. The iq>per end 
of conduit 433 receives a tee 425 that interfaces with the interior of dispenser 420, through 
which the chemical may be expelled. 

[0113] Dispenser 420 includes a valve assembly 455 having a gas propellant valve 
assembly 451 and an active valve assembly 457. Dispense 420 is mostly polypropylene, 
albeit other suitable materials can be used. 

[0114] - - The dispenser 420 has a lower portion-426 including an inner, wall 444 and 
peripheral skirt 430 that are joined at their axially outer ends and form part of a control 
assembly 432. 
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[0115] The inner wall 444 and skirt 430 engage the valve ciqi rim 429 and out^ 
can wall 421 , respectively. In particular, rim 429 is snap-fitted within a cavity formed by 
a wall 436 that has threads face radiaUy outwardly. The inner wall 444 has radially 
inwardly extending ttireads that intermesh with threaded wall 436. The skirt fits over the 
5 outer can wall 421 . In operation, the dispenser 420 may be switched "ON" and "OFF* by 
rotating member 432 relative to the can 422. 

[0116] As best se«a in FIG.: 20, the tee 425 defines an interior cavity 424 disposed 
axially downstream from conduit 433. Tee 425 is sized so as to be crimped within the 
open end of cup 427. An elongated annular wall 437 defines a first conduit 438 that 

1 0 extends axiaUy from the interior of cavity 424 and centrally through the dispCTtser 420 to 
deliver the active mixture fiom tiie can 422 to the dispensing nozzle 464. 
[0117] Tee 425 defines a passageway 431 extending between cavity 424 and 
gaseous collection portion 435. A seal 434 is disposed radially inwardly and aligned with 
passageway 43 1 when the dispenser 420 is in the FIG, 20 "OFF" position. Accordingly, 

15 gas from can 422 is unable to flow into tee 425 in this orientation. 

[0118] The axially out^ end of tee 425 is sealed by an annular sealing member 
428, which is disposed between the axially outer edge of tee 425 and axially inner edge of 
cup. Sealiag member 428 restricts the path of the gas propellant traveling from the can 
422 into the dispenser. 

2 0 [0119] A second elongated annular wall 441 extends concentrically with wall 437, 
and has an inner diameter slightly greater than the outer diameter of wall 437. An axially 
extending 442, which provides a gas propellant intake channel, is thus formed 
between walls 441 and 437. Wall 441 comprises an outer portion and inna: portion that 
are co-axial and separated to form a channel 443 extending into intake channel 442. When 

25 the dispenser is **OFF," channel 443 is radially aligned with seal 428. 

[0120] A lower portion of wall 441 defines a chaimel 453 extending radially there 
through and initially aligned with seal 434. This portion further includes a radially outer 
leg 454 that -extends axially upstream fix)m the wall 441 . Leg 454 defines a channel 456 
extending radially there through that allows gas propellant to flow into the dispenser 420 

3 0 when the disp^er is "ON,*' as will become apparent from the description below. 

[0121] Upper portion of wall 441 and intake chaimel 442 terminate at their axially 
outeonost ^ds at an inlet 448 to an accumulation chamber 446 that accqpts gas propellant 
from can 422. A porous media 458, which is preferably made of a low porosity ceramic or 
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any other similarly penneable material, is disposed in inlet 448 to regulate the flow rate of 
gas propellant entering the accumulation chamber 446. A channel 460 extends radially 
through the retainer wall radially between accumulation chamber 446 and porous media 
458, and defines the mouth of the accumulation chamber. 
5 [0122] The accumulation chamber 446 is defined at its axially outer end by a cover 
449 that extends radially at the axially outermost edge of outer wall 445, which extends 
axially downstream firom wall 444. Wall 445 further defines the radially .outer edge of 
accumulation chamber 446, The axially inner portion of accumulation chamber 446 is 
defined by a flexible, mono-stable diaphragm 450 Hxat is movable from a first closed 

10 position (FIG, 19), to a second open position (FIG. 24) to totally release the active 

chCTiical. The radially outer edge of diaphragm 450 extends into a groove formed within 
the radially inner surface of wall 445. The radially inner edge of diaphragm 450 is seated 
in a groove formed within a retainer wall 452 that is connected to wall 44L 
[0123] The lower end of retainer wall 452 is sealed against tiie radially outer edge 

15 of wall 441 at its upper end. The radially outer surface of retainer wall 452 abuts a surface 
of cover 449 and is slideable there along. The uppor end of retainer 452 defines 
dispensing nozzle 464. 

[0124] A spring member 439 is disposed within cavity 424 and rests against a 
flange 440 that ext^ids radially outwardly fix)m the lower end of wall 441 to bias walls 

2 0 437 and 441 (and seal 434) axially iqpward. When the dispenser is "OFF," tiie spring force 
is forcing the upper edge of wall 456 tightly against sealing member 428. Because 
chaimel 431 and cavity 424 are also sealed in this configuration, neither gas propellant nor 
active mixture is pranitted to flow firom the can 422 into the dispenser. The dispenser 420 
is thus in a storage/^pnent position. 

25 [0125] Referring specifically to FIGS. 21-23, as ihe control assembly 432 is 

rotated to displace the dispenser 420 axially inwardly, wall 441 is displaced downward 
against the force of spring 439. The seal 434 is thus removed fiom alignment with 
channel 43 1, and chaimel 443 is axially below seal 428. An accumulation phase is thereby 
initiated, in which the pressurized gas propellant flows firom the can 422. 

30 [0126] RefOTingtoFIG.21 inparticular, after the gas propellant enters cavity 424 
through channel 43 1 , it fiirther travels upstream through chaimels 456 and 443 into intake 
chaimel 442. The gas propellant then travels axially downstream through chaimel 442 and 
into inlet 448 where it is regulated by porous flow control media 452 before flowing into 
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the mouth 460 of accumulation chamber 446. Because, at this point, seal 434 rCTaains 
aligned with channel 453 during the accumulation phase of the gas, the active noixture in 
the can 422 is unable to flow into the dispenser 420. 

[ 012 7 ] During the accumulation phase, the constant supply of gas propellant 
5 flowing from intake channel 442 into the accumulation chamber 446 via mouth 460 causes 
pressure to build therein, and such pressure acts against the upper outer surfece of 
diaphragm 450. Once the accumulation chamber 446 is suflBicientiy charged with gas 
propellant, such that the pressure reaches a predetermined threshold, the mono-stable 
diaphragm 450 becomes deformed from the normal closed position illustrated in FIG. 27 

10 to the open position illustrated in FIG. 24. 

[0128] This initiates a spray phase, during which the diaphpragm 450 causes 
retainer wall 452 and wall 437 to become displaced downward. Porous flow control 
media 458 also becomes displaced along with retainer wall 452. Accordingly, the amount 
of axial displacemoit is limited by the amount of axial space between flow control media 

1 5 458 and the edge of wall 441. As wall 437 becomes displaced downward, channel 453 
becomes axially displaced upstream from seal 434 and into cavity 424. 
[0129] Accordingly, active mixture can then flow from the can 422 up into cavity 
424, through channel 453 along the direction of arrow G, axially up along conduit 438, 
and out the nozzle 464 as a spray. The gas propellant remains stored in the accumulation 

2 0 chamber 446 during the spray phase to enable all active chanical to be expelled fix>m can 
422, 

[0130] It should be iqppredated that the dispenser 420 and can 422 may be sold to 
an end user as a pre-assembled unit In operation, the user rotates the assembly 432 to 
displace the valve assembly 455 axially inwardly, thereby causing the aerosol contents to 

2 5 flow out of can 422, and beginning the accumulation cycle. The gas propellant flows 

Ihroug^ conduit 442 and into the accumulation chamber 446. Once the spray phase is 
initiated, the active mixture flows through conduit 438, and exits the nozzle 464 as a 
"spmy" into the ambient environment 

[ 0131] The duration of flie accumulation phase may be controlled, for example, by 

3 0 adjusting the stiflbess of dis^hragm 450, the internal volume of chamber 446, and/or the 

porosity of porous flow media 458. 

[0132] Referring next to FIGS. 25-28, a dispenser 520 is mounted onto a can 522 
in accordance with an alternate embodiment A more conventional container exit valve 
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537 extends upwardly ftom the center of the valve cup 527. The valve 537 has an 
iipwardly extending valve stem 538, biased outwardly by a spring 569, through which the 
active mixture of the can 522 may be expelled. Valve 537 is shown as a vertically 
actuated valve, which cai be opened by moving the valve stem 538 directly downwardly. 
Instead, one could use a side-tilt valve where the valve is actuated by tipping the valve 
stem laterally and somewhat downwardly. 

[0133] Control assembly 532 includes an outer wall 544 threaded on its inner 
surface that intennesh with threads of wall 536 that is connected to the can chime 539, 
Accordingly, the user may rotate wall 544 to switch the dispenser between the "OFF' 
position (FIG, 25) and the "OlST' position (FIG. 26) 

[0134] Wall 544 is supported at its axially outer end by wall 552 that receives, in a 
groove disposed at its lower end, the iipper end of a retainer wall 541. An o-ring 563 is 
disposed at the interface between walls 552 and 541. A monostable, flexible diaphragm 

550 extends radially from the interface between the o-ring 563 and wall 552, O-ring 563 
thus provides a seal to prevent gas from escaping from the accumulation chamber 546 
during the accumulation phase. Wall 541 further includes a flexible protruding member 
543 extending axially downstream towards diaphragm 550, Member 543 includes a flange 
545 extending radially inwardly from the distal end of member 543 . An inverted 'T." 
shq)ed wall 561 is attached to the inner surfece of di£5)hragm 550, and includes a radially 
outwardly &oing groove 547 that receives flange to prevent the escape of gas propellant 
during the accumulation phase. 

[0135] Refimng in particular to FIG, 28, dispenser 520 includes a gas propellant 
valve assembly 551 and an active valve assembly 557. The gas propellant valve assembly 

551 includes wall 541 , which defines a void that is occupied by a porous media 558. A 
plunger 556 having a tip 559 is disposed within a seat 554 axially iq>strBam of the porous 
media 558. Seat 554 is aflHxed to the cup 527. Plungo: 556 is annular, and defines a 
channel 553 extending there tibrougih at a location axially downstream fit>m tip 559. 
Channel 535 defines the mouth of accumulation chamber 546. 

[0136] A flexible seal 534 extends radially outwardly from tee 525 such that it 
rests against the axially inn^ sur&ce of seat 554. Two seals thus prevent the gas 
propellant from entering accumulation chamber 546 when the dispenser is **OFF-" Seal 
534 minimizes leakage during filling of the can and provides a redundant seal to the 
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plunger. A channel 553 is in radial alignment with seat 554, thus fonning a seal to prevent 
gas propellant from entering into the plunger. 

[0137] An active valve assembly 557 (see FIG. 25) includes a hub 515 that is 
formed from the radially inner surface of annular retainer wall 541 . The hub defines a 
channel 569 through which the active mixture flows from the valve stem 538 dxiring a 
spray phase. A plug 564 is attached to the axially inner surface of diaphragm 550, and 
extends axially inwardly to seal channel 569, thus prevoating active chemical &om exiting 
the dispenser 520 during the accumulation phase. An annular opening 567 is disposed in 
the diaphragm 550 at a position adjacent the plug 567 to enable active chemical to flow 
from the hub and out the dispenser 520 during the spray phase, as will be described below. 
1 0138] When the cpntrol assembly 532 is rotated to switch the dispenser 520 to the 
"ON" position, the accumulation phase begms. In particular, wall 541 and plunger 556 are 
biased downwardly such that tip 559 deflects seal 534 away fixrai the seat 554 in the 
direction of arrow H. The plunger 556 is depressed such that channel 553 is translated to a 
position axially upstream of seat 554, thereby permitting pressurized gas propellant to 
enter the channel 553 along the direction of arrow 1. 

[0139] Plug 564 is biased against hub 565, whidi depresses valve stem 538, 
thereby pressurizing active chemical against the plug. The seal formed between the plug 
564 and hub 565 prevents any active chemical from exiting the dispooser during the 
accumulation phase. 

[0140] The gas {iropellant travels through the porous media and into inlet 560 of 
the accumulation chamber 546. The constant supply of gas propellant flowing into the 
accumulation chamber 546 causes pressure to build therein, and such pressure acts against 
the inner surfacc of diaphragm 550, Once the accumulation chamber 546 is suffidentiy 
charged with gas propellant, such tiiat the pressure reaches a predetermined threshold, the 
mono-stable diaphragm 550 becomes deformed from the normal closed position illustrated 
in FIG. 26 to the open position illustrated in FIG. 27. 

[0141] This initiates the spray phase, during which the diaphragm 550 is biased 
axially downstream, thereby also biasing plug 564 and "K" shaped wall 561 axially 
downstream. As wall 561 translates, flexible member 543 flexes radially outwardly, thus 
removing flange 545 from groove 547. As wall 561 continues to translate, flange 545 
cams over the distal end of waU 561 before becoming disengaged from wall 561, at which 
point it snaps radially inwardly to its relaxed position. Flange 545, now axially aligned 
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witii wall 561, prevents plug 564 and cover 550 from closing even if pressure within the 
accumulation chanaber 546 abates to a level less than the threshold. 
[0142] During the spray phase, an outlet channel 589 is formed between plug 564 
and hub 565 that permits the pressurized active material to flow along the direction of 
arrow J out the dispenser 520 into the ambient environment Furthermore, because wall 
561 is translated slightly axially downstream of member 543, gas propellant stored in flie 
accumulation chamber 546 during the previous accumulation phase will leak along the 
direction of arrow K, mix with the active chemical, and exit the dispenser 520. The 
locking mechanism, provided by the interaction between wall 561 and member 543, 
ensures that, once the spray phase is initiated, dispenser 520 will enable the total release of 
aerosol content from can 522. 

[0143] Referring to FIG. 30, an altemate embodiment includes an aerosol can 622 
having a Qrlindrical wall 621 that is closed at its upper margm by the usual dome 623. 
The upper margti of the can wall 621 is joined to the dome 623 via can chime 63 1 . An 
upwardly open cap 627 is located at the center of the dome 623 and is joined to the dome 
by a rim 629, 

[0144] A conventional valve 633 is located at the center of Ihe valve cup 627. The 
valve 633 has an upwardly ^tending valve stem 625, through which the contents of the 
can may be eiqpelled Valve 633 is shown as a vertically actuable valve^ which can be 
opened by moving the valve stem 625 directly downwardly. Instead, one could use a side- 
tilt valve where the valve is actuated by tipping the valve stem laterally and somewhat 
downwardly. 

[0145] A valve assembly 620, configured for engagement with the vertically 
actuated type valve 633, is mosfly polypropylene, albeit other suitable materials can be 
used. The valve assembly 620 has a lower portion 626 including an inner wall 628 and 
peripheral skirt 630 that are joined at their axially outer ends. The inner wall 628 and skirt 
630 engage the valve cup rim 629 and can chime 631, respectively. In particular, inner 
wall 628 has a radially inwardly extending flange 635 tiiat is configured to sn^fit over 
the rim 629, while skirt 630 engages the inner smfece of chime 631. In operation, the 
dispenser 620 can be forced downwardly onto the chime 618 and rim 629, thus festening 
the dispenser 620 to the aerosol can 622. 

[0146] Inner wall 628 is threaded on its radially inner surface to receive an 
assembly 632 that is rotatable therein. Assembly 632 includes an annular wall 638 that is 
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threaded on its outer surface to engage the threads of inner wall 628. The threads have a 
predetermined pitch such that, as the assembly 632 is rotated clockwise with respect to the 
assembly 626, it is displaced axially along the direction of Arrow A with respect to aerosol 
can 622 to activate the valve 633 (FIG. 31) and begin the dispensing cycle. The dispenser 
620 may subsequently be disengaged from the can 622 by rotating assembly 632 
coxmterclockwise, and thus saved for future use. 

[ 014 7 ] The dispensing cycle includes an accumulation phase and a spray phase, as 
described above. During the accumulation phase, a^osol content flows iBrom can 622 and 
into the dispenser to generate pressure tfaereinu Once the pressure within the dispenser 
reaches a predetermined threshold, the spray phase is initiated, whereby the aerosol 
content disposed within the dispenser is totally released via an outlet 64 (unless the 
dispenser is discomected during the spray phase). During the spray phase, additional 
a^sol content is permitted to flow from can 622 and out the outlet 664. 

[0148] Assembly 632 further indudes an annular wall 640 disposed radially 
inwardly of wall 638 that defines therem an axially extending cylindrical first pathway 
portion 642 that is axially aligned with valve 633. When assembly 626 is initially 
mounted onto aerosol can 622, the axially inner edge of wall 640 is located adjacent and 
radially aligned with the valve stem 625. However, it is not pressing down on stem 633. 

[0149] Because the valve stem 633 is not yet activated in this position, the valve 
assembly 632 has not yet engaged the aerosol can 622, and the assembly is in a 
storage/shipment position. However, as the valve assembly 632 is rotated to displace the 
dispenser 620, wall 640 depresses the valve stem 625, tibiereby engaging the valve 
assembly with the aerosol can 622 and allowing the aerosol contmt to flow fit>m the can 
into the upper valve assembly. 

[ 015 0 ] Assembly 632 fiirther includes an annular wall 647 that extends axially 
downstream fiom wall 63 8, and is displaced slightly radially outwardly with respect 
thereto. An outer aimular sealing wall 644 ^tends axially upstream and radially 
outwardly fixxm the axially outermost edge of wall 647. The outer surface of axially inmsc 
portion of wall 644 engages the inner sur&ce of a flange on skirt 630, and is rotatable wi& 
respect thereto to provide a seal betsveen the mounting assembly 626 and valve assembly 
632. Wall 644 is also easily engageable by a user-to rotate the mounting assembly 626, as 
described above. 
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[ 0 15 1 ] Wall 640 is integrally connected at its axially outermost end to a wall 650 
that extends radially outwardly there from, and terminates in a substantially axially 
extending wall 683. Wall 683 extends axially downstream, and connects to an axially 
extending wall 651 that is radially outwardly displaced from wall 683. Wall 638 is 
integrally coimected at its axially outermost end to a wall 652 tiiat extends radially 
inwardly from wall 647. Wall 652 further extends axially downstream at its radially inner 
edge to provide a seat for wall 651 . Wall 651 is integrally connected at its axially outer 
edge to a cover 649 that extends substantially radially outwardly to wall 647. In 
particular, cover 649 has an axially inwardly extmding notch disposed proximal its 
radially outer edge fliat engages the inner surface of wall 647 to secure the cover in place. 
Cover 649 is annular to define a centrally disposed opening that serves as outlet 664 for 
aerosol oontmt, as will become more apparent from the description below. 
[0152] As best seen in FIGS. 32-35, valve assembly 632 has an aimular base which 
is defined by annular wall 650 that extends radially between walls 640 and 65 1 . Wall 650 
includes a centrally disposed barrier 641 aligned with conduit 642, having at least one 
aperture 637 extending there through and enables fluid (e.g. liquid/gas) to flow &om the 
can 622 into dispenser 620. 

[0153] A flexible, mono-stable diaphragm 658 is disposed within valve assembly 
632, and is movable from a first closed position (FIG. 32), to a second open position (FIG. 
36) to activate the spray phase, as will be desoibed in more detail below. Dic^hragm 658 
is a radially extending bow-shsqied wall whose concave sux&ce faces wall 650, The 
diaphragm is integrally connected at its radially outer edge to an axially extending wall 
659 disposed radially inwardly of, and adjacent wall 651 . Wall 659 is integrally 
connected at its axially outer end to a cover 661. 

[0154 ] Diaphragm 658 fiirfher includes a radially inner, axially extending annular 
leg structure 662 whose radially outer sur&ce abuts the radially inner surface of cover 661. 
Leg has, at its axially outer end, an ouflet 664 of the dispenser 620 defined by a nozzle 
660. Leg 662 is fiirther integrally connected to di£9)hragm 658 proximal its axially iimer 
end, such that an annular reservoir 680 is defined by wall 650, wall 651, diqihragm 658, 
and leg 662. Reservoir 680 provides an accumulation chamber that receives chemical 

fix)m can 622 during the accumulation phase. - - 

[0155] A flexible pawl 666 ext«ids axially downstream from the radially inner 
edge of diaphragm 658. Cover 61 includes a pawl 667 extending axially upstream there 
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from and slightly radially inwardly with respect to pawl 666, Both pawls 666 and 667 are 
barbed so as to interlock during the spray phase, as will be described in more detail below. 
[0156] Leg 662 further includes at its axially inner end an annular fork/foot 639 
extending upstream there jfrom. The inner prong of fork 639 abuts barrier 641 to form a 
5 seal therewith during the accumulation part of the cycle, while the outer prong is recessed 
from the imer prong, and abuts the radially textured inner surface of wall 650. 
Accordmgly, a channel 671 (defined by aperture 637, outer prong of fork 639, and wall 
650) extends from conduit 642 and allows chemical to flow into accumulation chamber 
680 during the accvimulation phase, as illustrated in Figs. 33 and 34. Because the inner 

10 prong of fork 639 is sealed against the radially outer edge of barrier 641, fluid is unable to 
flow out of accumulation chamber during the accumulation phase. 
[ 0157 ] As best illustrated in Fig. 34, the radially inner surfece of wall 650 is 
textured to provide a timing seal that permits a slow leak to allow chemical to flow into 
accumulation chamber 680 from conduit 642, The textured surface thus provides flow 

15 regulation. As pressure increases due to a temperature rise in a room in which the can is 

stored, fixe forks 639 will tend to deflect outward and thus more tightly against the textured 
surfrice. This reduces the cross-sectional area of passages thtou^ the textured surface, 
thereby reducing flow to compensate for the increased room temperature* 
[0158] The textured surfece can be molded as part of the adjoining wall using the 

2 0 same material (e.g. polypropylene, polyethylene, etc.). Alternatively, the sur&ce could be 

adhered to the wall, or tibie wall could even be smooth which would enable a greater flow 
rate into accumulation chamber 680. The textured surfrice could also be of an elastomeric 
material such as Kraton that is co-molded, or two-^ot molded onto the walL 
[0159] In op^tion, a consumer rotates the valve assembly 632 relative to 
25 mounting assembly 626, preferably by rotating wall 644. This causes the valve assembly 
632 to become displaced axially inwardly, and biases wall 640 against valve stem 625, 
thereby causing tihe aerosol contents to flow out of can 622, and begiiming the 
accumulation phase. The aerosol contents flow through conduit 642 and into opening 637, 
through chaimel 671, and into flie accumulation chamber. The rate at which the aerosol 

3 0 contents are able to flow through channel 682 can be regulated by the density and 

configuration of texture on wall 650, as well as the number of apertures extending thiou^ 
barrier 641. 
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[0160] During the accumulation phase, the constant supply of aerosol content 
flowing fix)m mtake channel 682 into the accumulation chamber 680 causes pressure to 
build therem, and such pressure acts against the underside of diaphragm 658. Once the 
accumulation chamber 680 is sufficiently charged with aerosol content, such that the 
5 pressure reaches a predetermined threshold, tiie mono-stable diaphragm 658 becomes 
deformed from the normal closed position illustrated in FIG. 32 to die open position 
illustrated in FIG. 36. This initiates the spray phase as inner prong of fork 639 no longer 
abuts against barrier 641 . 

[0161] The deformation of diaphragm 658 is resisted by the flexibility of the 

1 0 diaphragm. The internal pressure continues to accumulate within the accumulation 

chamber 680 until it exceeds the maximum pressure threshold, at which point the barbed 
sur&ces of pawls 666 and 667 interlock when the diaphragm approaches the second 
configuration. This allows the diaphragm 658 to open by flexing axially outwardly from 
the hinge between formed between its radially outer edge and wall 659. 

15 [0162] Leg 662 travels along with the radially inner edge of di2?)hragm 658 such 
that, when the diaphragm is open, leg 662 and fork 639 are moved downstream of barrio 
641 to cresAe an outlet channel 684 extending through leg 662, between accumulation 
chamber 680 and the outlet end 664 of the dispenser 620, Accordmgly, during the spray 
phase, the stored a^osol content flows from accumulation chamber 680, along outtake 

2 0 channel 684, and exits tiie au&et end 664 of dispenser 620 into the ambient environment 
[0163] Furthermore, because the seal between inner prong of fork 39 and barriCT 
41 is removed during the start of the spray phase, aerosol content is able to flow from can 
622 and direcfly out the outlet end 664, such that the output spray comprises the chemical 
stored in tiie accumulation chamber along with the chemical in the can until all chemical 

25 has been released. 

[0164] During the spray phase, the pressure within the accumulation chamber 
immediately abates as the stored aerosol content exits the dispenser 20. However, because 
pawls 666 and 667 are interlocked, the dispenser 620 remains in the spray phase and 
enables the total release of a^sol content 

30 [0165] Referring next to FIG. 37, a dispenser 720 is mounted onto an aerosol can 
722 in accordance with an alternate embodiment of the invention. Dispenser -720 includes 
a side wall 744 that is integrally connected to cover 749. Side waU has a threaded inner 
surface that attaches to wall 726 in the manner described above. Valve assembly 754 
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includes an annular retainer wall 740 that extends outwardly from valve stem 725. A 
divider wall 745 extends axially within retainer 740 to dejfine conduit 750 and a return 
path. Accumulated aerosol content merges with aerosol content that travels directly from 
the can out the dispenser during the spray phase, such that a single output spray is emitted. 
5 [0166] Retainer wall 740 has an flange 780 that extends down and, in combination 
with the distal end of wall 745, supports a seal 768 having a flange 769 that engages the 
underside of diaphragm 758 to prevmt aerosol content from escaping from the 
accumulation chamber 756 during the accumulation phase. 

[ 01 67 ] When the user rotates control assembly 732 relative to the can 722, the 
10 accumulation phase commences, where the axially inner end of retainer wall 740 is 

depressing valve stem 725 to begin the flow of aerosol content from the can 722 into the 
dispenser 720. Because pli^ 770 prevents the aerosol content from entering outlet 764, 
the content instead travels through the regulating porous media 772 and into the 
accumulation cbamber 756. Qnoe the pressure accumulating against the underside of 
1 5 diaphragm 758 reaches a predetermined threshold, the diaphragm deflects up, as illustrated 
in FIG. 40. 

[0168] As the dis^hragm 758 becomes deflected, wall 760 (which supports the 
radially inner edge of the diaphragm) is also translated up. The translation removes the 
interference between plug 770 and outlet 764, thereby permitting aerosol contort to flow 
2 0 firom the can 722, into ouflet channel 764, and exit the dispenser 720. Furthermore, the 
translation of wall 764 removes diaphragm 758 fix)m flange 769, thus permitting 
accumulated aerosol content to travel through channel 778, and exit the dispenser 120 via 
outlet 764. 

[0169] Wall 760 is beveled proximal its axially outer end and radially aUgned with 

2 5 beveled edges on the radially inner surface of cover 749. Accordingly, as wall 760 

translates axially downstream when the dispenser 720 transitions from the accumulation 
phase to the spray phase, the cover cams over the beveled edge of wall 760 until snapping 
back such fbat the radially extending edges of the bevels interlock to prevent wall 760 
from translating axially iq)stream once the spray phase has hem initiated. Accordin^y, 

3 0 even though the pressure within accumulation chamber 156 will abate below the threshold, 

diaphragm 158 will remain open due to the interlocking between the beveled-edges of 
cover 749 and wall 760. 


wo 03/037749 PCT/US02/34757 

27 

[0170] Referring now to FIG. 41, an aCTOSol can 822 in accordance with another 
embodiment includes a cylindrical wall 821 that is closed at its upper margin by the usual 
dome 823. The upper margin of the can wall 821 is joined to the dome 823 via can chime 
83 1 . An upwardly open cup 827 is located at the center of the dome 823 and is joined to 
the dome by rim 829. 

[ 0171] Conventional valve 833 is located at the center of the valve cup 827. The 
valve 833 has an upwardly extending valve stem 825, through which the contents of the 
can may be expelled. Valve 833 is shown as a vertically actuable valve, which can be 
opened by moving the valve stem 825 directly downwardly. Instead, one could use a side- 
tilt valve where the valve is actuated by tipjifing the valve stem laterally and somewhat 
downwardly. 

[0172] A dispenser, generally 820, is configured for engagement with the 
vertically actuated type valve 833. The dispenser 820 is mostly polypropylene, albeit other 
suitable materials can be used. 

[0173] The dispenser 820 includes a control assembly 832 having a side wall 844 
that extends substantially axially iqistream fix)m a cover 849, and terminates with a 
threaded radially iuner surfece. It should be appreciated that throughout this description, 
the terms "axially outer, axially downstream, axially inner, axially upstream" are used 
with refer^ce to the longitudinal axis of the container. The term "radial" refers to a 
direction outward or inward fix>m that axis. Control assembly 832 further includes an 
inner mounting structure 828 having a pair of axially extending walls that engage the 
radially outer surfaces of rim 829 and chime 831 to fasten the structure 828 in place. The 
radially outer wall 826 of structure 828 has threads on its outer sur&ce that engage the 
threads of side wall 844. 

[0174] The threads have a predetermined pitch such that as the assembly 832 is 
rotated clockwise with respect to the mounting structure 828, it is displaced axially 
downwardly with respect to aerosol can 822, as illustrated in FIG. 42. In opCTation, 
thCTefore, a user rotates wall 844 to force the dispenser 820 downwardly along wall 826. 
Control assCTibly 832 may be furflier rotated to turn the dispenser 820 "ON" and "OFF." 

[0175] Mounting structure 828 further includes a bar 830 that extends radially 
outwardly firom the distal end of wall -826. Bar 830 is joined to wall 826 via a perforated 
tab (not shown) that is broken as the dispenser is mounted onto the can 822, thereby 
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deflecting the tab 830 axially down to indicate that tiie dispenser 820 may have been 
tampered with (e.g., on a retail shelf). 

[0176] . There is an annular retainer wall 840 having an axial component 841 that 
extends downstream from valve 833, and a radial component 843 tiiat extaids outwardly 
near the radially outer end of cover 849. Wall 840 defines an axially extending centrally 
disposed void 852. 

[0177] When the dispenser is initially mounted onto aerosol can 822, the bottom 
edge of wall 840 is located adjacent and radially aligned with the valve stem 825. 
However, it is not pressing down on stem 825. 

[0178] When the valve 833 is not yet activated, the control assembly 832 has not 
yet engaged the aerosol can 822, and the assembly is in a storage/shipment position. 
However, as the control assembly 832 is rotated to displace the dispenser 820 downward 
(see FIG. 42), the valve stem 825 is depressed, thereby allowing the aerosol content to 
flow from the can 822 into the dispenser 820. 

[ 0179] Void 852 further houses, at its bottom, a valve actuator 842 that abuts the 
valve stem 825. Valve actuator 842 defines a c«itrally disposed first entry diannel 846 
that extends axially xipfix>ni, and aligned with, valve st«n 825. Actuator 842 fiirther 
defines a second entry diannel 848 that extends radially outwardly firom valve stem 825 to 
an accumulation conduit 850. Second entry cbannd 848 provides an outlet for aerosol 
content during the accumulalion phase. 

[0180] Valve stem 825 includes two £qpertures (not shown) for expelling aerosol 
content into the dispenser. One aperture directs content axially outwardly firon the valve 
833 into the first entry channel 846. A second aperture extends radially outwardly and is 
aligned with second entry channel 848. 

[0181] Accumulation chamber 856 is partially defined by a flexible, mono-stable 
diaphragm 858 that is movable firom a first closed position (FIG. 43), to a second open 
position (FIG. 44) to activate the dispenser 820. Diaphragm 858 is connected, at its 
radially outer end, to stationary wall 843, IDiaphragm 858 is connected, at its radially 
inner end, to an axiaUy extending aimular wall 860 that is displaceable in the axial 
direction. Wall 860 defines a path 864 that is linked to the caiL A pair of o-rings 868 is 
disposed between the outer surface of wall 860 and the iimer surface of wall 840. The 
axially inner end of wall 860 defines a plug 870 that is operable to block channel 846. 
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[ 0i82 ] In operation, a consumer rotates the control assembly 832 relative to can 
822, preferably by rotating wall 844. This causes the valve assembly 854 to become 
displaced axially downwardly, and biases wall 842 against valve stem 825. This causes 
the aerosol contents to begin to flow out of can 822. As is evident from FIG. 43, the 
aerosol contents will tend to flow both axially and radially out from valve stem 825, 
However, because plug 870 is blocking channel 846 at this point, all aerosol content is at 
first forced radially through channel 848 and into accumulation conduit 850. 
[0183] The mouth of conduit 850 is occupied by a porous gasket 872 that regulates 
the rate at which the aerosol contents are able to flow through the conduit The constant 
supply of aerosol content causes pressure to build, and such pressure acts against the 
underside of diaphragm 858. 

[ 0184] Once the accumulation chamber 856 is sufficiently charged with aerosol 
content, such that the pressure reaches a predetermined threshold, the mono-stable 
diaphragm 858 becomes deformed from the normal position illustrated in FIG. 43 to the 
position illustrated in FIG. 44. This initiates the spray phase. 
[0185] As diaphragm 858 flexes up, wall 860 also is translated up, thereby 
removing the plug 870 fixraa channel 846. Accordingly, aerosol content can flow up from 
valve stem 825, around plug 870, and into pafli 864. The aerosol content exits dispenser 
820 at the distal end of path 864. 

[0186] The o-rings 68 prevent aerosol content from flowing from accumulation 
chamber 856 into channel 864 during flie spray phase. Because the pressure within the 
accumulation chamber 856 will therefore not fidl to a level less than the threshold, the 
dispenser will remain in the spray configuration and totally release the active chemical 
fit>m can 822. 

[0187] It should be appreciated that dispenser 820 could include any suitable 
locking mechanism as described above to mechanically lock the dispenser in the spray 
phase once the pressure within accumulation chamber 856 has exceeded the minimum 
threshold. 

[0188] The above description has been that of preferred embodiments of the 
present invention. It will occur to those that practice the art, however, that many 
modifications may be made without departing firom the spirit and scope of the invention. 
In order to advise the public of the various embodiments that may fall within the scope of 
the invention, the following claims are made. 
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Industrial Applicability 
[0189] The preseatinvmtion provides automated dispenser ass^blies for 
dispensing aerosol can contents in a single burst without the use of electric power or 
repeated or continuous manual activation. 
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CLAIMS 

What is claimed is: 

1 . A valve assembly that is suitable to dispense a chemical from an aerosol 
container, the valve assembly being of the type tiiat can automatically release active 
chemical from the container, the valve assembly comprising: 

a housing mountable on an aerosol containei^ 

a movable diiqphragm associated with the housing and linked to a seal, the 
diaphragm being biased towards a first configuration; 

an accumulation chamber inside the housing for receiving chmiical fiom the 
container and providing variable pressure against the diaphragm; 

a passageway linking the aerosol container wititi an outlet of the valve assembly; 

whereby when the diaphragm is in the first configuration the seal restricts the flow 
of flie active chemical out of the valve assembly via the passageway; and 

whereby when the pressure ii^de the accumulation chamb^ exceeds a specified 
threshold the diaphragm can move to a second configuration where active chemical is 
permitted to spray firom the valve assembly; 

wherein once the diaphragm has moved from the first configuration to the second 
configuration it will automatically stay out of the first configuration until at least a 
majority of the active cheoucal in the container has been released. 

2. The valve assembly as recited in claim 1 , wherein a porous material is 
disposed within the passageway to regulate the flow rate of fluid there through. 

3. The valve assembly as recited in claim 1 , further comprising a latch linked 
to the diaphragm that engages when the diaphragm is in the second configuration to inhibit 
the seal fix)m moving bade to a position blocking the passageway. 

4. The valve assembly as recited in claim 1 , wherein the seal is displaceable in 
an axial direction. 

5. The valve assembly as recited in claim 1, wherein pressure in the 
accumtslation diamber is inhibited from abating when the diaphragm.is.in the second . 
configuration. 
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6. The valve assembly as recited in claim 1 , further comprising a second 
passageway linking the container with the accumulation chamber. 

7. The valve assembly as redited in claim 6, wherein tiie second passageway 
delivers gas propellant from the container to the accumulation chamber. 

8. The valve assembly as recited in claim 6, further comprising an actuator 
portion of the housing that rotates to allow gas propellant to leave the oontainCT and enter 
the second passageway. 

9. The valve assembly as recited in claim 1 , wherein the active chemical is 
selected from the group consisting of insect repellents, insecticides, fragrances, sanitizers, 
and deodorizers. 

10. The valve assembly as recited in claim 1, ftirfher comprising a second seal 
piwenting chemical exiting the dispenser from the accumulation chamber during the when 
the di^hragm is in the second configuration. 

11. A method of automatically delivering an active chemical from an aerosol 
container to an ambient environment, the method comprising the steps of: 

(a) providing a valve assembly that is suitable to dispense a chemical from an 
a^osol container, the valve assembly being of the type that can automatically release 
active chemical from the container, the valve assembly comprising: 

(i) a hoxising mountable on an aerosol container; 

(ii) a movable diaphragm associated with the housing and linked to a seal, 
the diaphragm being biased towards a first configuration; 

(iii) an accumulation diamber inside the housing for receiving chemii^ 
from the container and providing variable pressure against the diaphragm; 

(iv) a passageway linking the aerosol container with an ouQet of frie valve 
assembly, wh^eby when the di^hragm is in the first configuration the seal restricts the 
flow of the active chemical out of the valve assembly via the passageway, and whereby 
when the pressure inside the accumulation chamber exceeds a specified threshold the 
diaphragm can move to a second configuration where active chemical is permitted to spray 
fix)m the valve assembly; 
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(v) wherem once the diaphragm has moved fiom the first configuration to 
the second configuration it will automatically stay out of the jSrst configuration until at 
least a majority of the active chemical in the container has been released; 

(b) mounting the valve assembly to such an aerosol container; and 

(c) actuating the valve assembly. 
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